Effect of avarol, avarone and nine of their natural and synthetic derivatives on microsomal drug-metabolizing enzymes.
Avarol, a sesquiterpenoid hydroquinone, its quinone avarone, both main secondary metabolites from the marine sponge Dysidea avara and nine of their natural and synthetic derivatives were tested for ability to interact selectively with rat liver microsomal phenobarbital (PB)- or 3-methylcholanthrene (3-MC)-induced cytochrome (cyt.) P-450 isoenzymatic forms. Ethoxy- and pentoxyresorufin, aminopyrine and ethoxycoumarin were the specific substrates used for assaying cyt. P-450-dependent mono-oxygenase activities. All compounds were more effective in inhibiting the enzymatic activities measured in microsomes from PB-induced rat liver than those measured in microsomes from 3-MC-treated rats. Avarol and avarone, which were the most active inhibitors, act as mixed-type inhibitors of pentoxyresorufin-O-dealkylase activity. Mono- and diacetyl-derivatives of avarol, being deacetylated by rat liver microsomes, were almost as effective as the parent compound. Conversely, avarone derivatives, where one or two hydrogen atoms of the quinone ring have been substituted, were less effective inhibitors than the parent compound. The selective inhibition of PB-inducible cyt.P-450IIB by avarol and avarone was confirmed by their ability to inhibit the mutagenic activation of cyclophosphamide, as opposed to that of benzo[a]pyrene, which is activated mainly by the 3-MC-inducible cyt.P-450IA.